§l. Introduction Tne purpose of this paper is to show that the BBGKY (Bogoliubov-BornGreen-Kirkwood-Yvon) hierarchy equations are Hamil tonian with a Poisson bracket associated to a certain Lie algebra. For background and the original references on the hierarchy, the reader may consult one of the standard texts, such as Clemmow and Dougherty [1969J, Ichimaru [1973J or Van Kampen and Felderhof [1967J. For background on Lie-Poisson structures on duals of Lie algebras, see Weinstein [1982J, Marsden et. al. [1983] and the lectures of Morrison, Ratiu and Weinstein in these proceedings.
In the present paper, we simply exhibit the Hamiltonian structure of the hi erarchy equations making use of the theory of momentum mappings. 'Eventually, we hope to show how this structure is inherited by truncated systems, providing a statistical basis for recently discovered bracket structures for plasma systems (Morrison and Greene [1980J, Morrison [1980J, Marsden and Weinstein [1982 " Morrison [1982J and Marsden, et. al. [1983] ).
The Hierarchy Equations
Let P be a fi ni te dimens i ona 1 symp 1 ecti c mani fo 1 d; for exampl e, the position-momentum space :rn 6 for a single particle. Let pn::. P X P X ••• X P (n times) be thought of as the phase space for n pa~ticles. Points in pn will be denoted (Z~' where { '}n denotes the Poisson bracket on pn, i.e. the n-particle Poisson bracket. The moments of fn are defined by the following equations one-point function: fl (z;t) = n ff n (Z,z2' ••.• zn;t)dz 2 ••• dZ n two-point function: f 2 (z,z';t) = n(n-l)ff n (Z,z"z3' ... , zn;t)dz 3 dz n where dz denotes Liouville measure. The hierarchy equations can be obtained oy differentiating these equations in t using the evolution equation for f n . For example, the first equation is df d~ (z;t) + {f"Ji(f1)}(Z;t) = J{fl(Z;t)fl(Z';t) -f 2 (z,z';t), H 2 (Z,z')} dz'
where JIl(f,)(z) = H,(z) + jf(Z')H 2 (Z,Z')dZ' and the braces denote the Poisson bracket on P (see the appendix). The Lie-Poisson bracket for the group Sym(P) of canonical transformations of a symplectic manifold P may now be described as follows. Except for constants, the Lie algebra sym (P) may be identified with (generating) functions K:P -+-rn and its dual sym(P)* with densities fdfl, where f:P -+-rn and dfl is Liouville measure on P. Then we set J { oF oG} {F,G}(f) = P f Of' Of dfl. 
where [K.,L.] is to be put in the kth slot if k = i + j -1 and if i + j _ll.;;;;~. If i + j -1 >n, the term is to be put in the last (nth)
slot; one has some options here that will be the subject of our work on trunca ti ons.
One can check directly that (HLA) defines a Lie algebra structure and that an is a Lie algebra homomorphism. §5. The Moments Comprise a Momentum Map
The dual CI.~ of Cl. n in our example is determi ned as follows. We have is given 5y
From the definitions it follows that
where f" ..
• , f n are the moments of f n and the embeddi ngs si are suppressed.
Thus, the process of taking moments is given by the dual of a Lie algebra homomorphism and is therefore a momentum map (this is a standard fact; For f2 we similarly compute (assuming n ~ 3)
Let us 110W verify {hatthe Lie-Poisson structure also gives (Hl) and (H2). Remark. The term {K 2 (zl,z2)' L 2 (zl 'Z2)}Zl ,z2 could have gone into the second slot to give anothar Lie algebra for which the theorem remains valid. Thus
